Bone sialoprotein in developing porcine dental tissues: cellular expression and comparison of tissue localization with osteopontin and osteonectin.
Bone sialoprotein (BSP) is a highly sulphated and glycosylated phosphoprotein that is a major constituent of bone and other mineralized connective tissues. Although BSP can mediate cell attachment through an RGD sequence and binds selectively to hydroxyapatite, its precise function in mineralized tissues is unknown. To provide insights into its possible function, affinity-purified polyclonal antibodies directed against porcine BSP were used to demonstrate the histological distribution of this protein in developing porcine mandibular alveolar bone and the associated tooth tissues from 35- and 50-day fetuses. In addition, a porcine cRNA probe was used to determine the cellular expression of BSP in the same tissues by in situ hybridization. Immunoreactivity to BSP protein was restricted to the cells and matrix of the mineralized tissues of alveolar bone and dentine. In dentine, BSP was localized to the odontoblasts and their processes and to the peritubular dentine. In the alveolar bone, immunoreactivity for BSP was evident in osteoblastic cells and osteocytes and in the bone matrix; the older bone stained more strongly than newly formed bone. In addition, BSP appeared to be concentrated in the reversal lines of the rapidly remodelling bone. The distribution of BSP in these tissues revealed distinct differences when compared to osteopontin and SPARC/osteonectin, which are also prominent non-collagenous proteins of mineralized tissues. Most notable was the localization of osteopontin and especially osteonectin in non-mineralizing tissues. The immunoreactivity of osteoblasts and osteocytes for BSP in bone was consistent with the high levels of BSP mRNA revealed by in situ hybridization. However, much lower levels of hybridization were evident in the odontoblasts of developing mandibular molars. These studies demonstrate that BSP is expressed during the early formation of dentine and alveolar bone and that the protein accumulates in the peritubular dentine and bone matrix.